Dopaminergic modulation of the caudal photoreceptor in crayfish.
In our study we investigated the influence of dopamine (DA) on the caudal photoreceptor (CPR) in crayfish. Here we report the following: (a) the chromatographic determination of DA in the sixth abdominal ganglion (6th AG) shows a variation in the content during a 24-h cycle with the maximum value at dawn. (b) There are possibly dopaminergic neurons in the 6th AG with antityrosine hydroxylase antibodies. Immunopositive neurons (164) were located in the anterior and posterior regions of the 6th AG with the mean (± SE) diameter of their somata 23 ± 1 μm. In addition, there is immunopositive staining in axons, neuropilar fibers, and varicosities. (c) We also identified, using immunohistochemistry, 108 neurons in the sixth AG that contain dopamine D1-like receptors, with the mean (±SE) diameter of their somata 18 ± 1 μm. (d) We examined the exogenous action of DA on the electrical activity of the CPR in the isolated sixth AG by conventional extracellular-recording methods. This CPR displays spontaneous activity and phasic-tonic responses to light pulses. Topical application of dopamine to ganglia kept in the dark increased the spontaneous firing rate of the CPR, whereas the photoresponse of the CPR remained unchanged. The effect on the spontaneous activity is dose-dependent with an ED₅₀ of 33 μM, and is blocked by the dopamine D1-like antagonist SCH23390. These observations suggested that the DA is playing the role of a neurotransmitter or a neuromodulator of the CPR in the 6th AG in both species of crayfish, Procambarus clarkii and Cherax quadricarinatus.